Fintech revolution started with the introduction of credit cards in 1960 and have been revolutionized with blockchain technologies. Integration of Fintech based solution with Islamic finance has gained interest among academics. However, the lack of literature evidence on this issue has motivated us to conduct a systematic literature review on Islamic Fintech. We have identified fourteen documents relevant to the context of the study and conducted the content and thematic analysis. An extensive review of past literature allows us to identify Shari'ah compliance as one of the major challenges for the growth of Islamic fintech. In addition, we conclude that Islamic fintech might pose challenges for Islamic Financial Institutions (IFIs) in terms of operational efficiency, customer retention, transparency and accountability. We contribute by providing insights on the challenges faced by the Islamic finance industry toward integrating Fintech based solutions with reference to past studies and indicate areas for future studies that could reduce the gaps in Islamic Fintech literature.
I. Introduction
Fintech is characterized as the financial services of the twenty-first century (Todorof, 2018) . Recent growth in the mobile applications and usage of website among users have hinted the inclusion of Fintech revelation among the global financial sector. Fintech development has revolutionized the financial service industry with the use of computer-based technologies. Hence, Fintech is often referred to as the blend of digital innovation and financial services with an aim to improve the efficiency of the financial service industry. Zavolokina, Dolata and Schwabe (2017) , therefore, regarded Fintech as the marriage of technological innovation and finance which has the ability to elevate the financial service industry to a new height.
Recent studies have indicated several advantages of the Fintech revolution in the financial service industry. In addition to the disruption of traditional financial markets (Lee & Shin, 2018) , Fintech can ensure operating efficiency, improve (Gomber, Kauffman, Parker, & Weber, 2018) customer-centric services and lead to better transparency in the financial service sector. Loo (2018) is more optimistic about the role of Fintech in the financial service industry and believe that this revolution can positively improve the growth of the financial service industry by reducing the probability of a financial crisis. Such results can be achieved if financial service providers are allowed to compete freely.
Islamic finance, developed on Shari'ah principles, can be benefitted from the application of Fintech technologies. However, recent studies (Abu- Abubakar, Ogunbado, & Saidi, 2018; Biancone, Secinaro, & Kamal, 2019; Todorof, 2018) have explored on the computability issues of Fintech based solutions for Islamic finance industry. While there are views both for and against Shari'ah compliance nature of Fintech products, various applications of Fintech for the Islamic finance industry cannot be denied. Elasrag (2019) has highlighted the use of smart contracts to ensure products or services of the Islamic financial industry as Shari'ah complaint.
The use of blockchain-based solutions can allow Islamic banks to control the increasing cost of transactions and can help to manage profit-sharing agreements. Benefits of blockchain in creating smart contracts have already attracted many financial enterprises. Abojeib and Habib (2019) highlighted the possible use of blockchain for a charitable purpose, especially in the collection of zakat. A similar application of Fintech can also improve the utility of waqf. Tieman and Darun (2017) reflected on the importance of blockchain as a solution for the halal industry problem.
As a result, Islamic Fintech industry has emerged robustly since 2010. The industry has been estimated at USD 2.4 trillion in 2017 and is projected to grow at 7.7 per cent CAGR to reach USD 3.8 trillion in 2023 (Dubai Islamic Economy Development Centre, 2018) . In general, the core impact of Fintech technology for Islamic fiancé industry is divided into three categories. First, technologies such as Artificial Intelligence (AI) and Big Data that aims at greater automation from insights of activity. The second group of technologies are focusing on disintermediation leading to open access to services and include P2P finance and mobile banking.
The final group consist of greater decentralization and security and include blockchain and cloud-based technologies. However, we have witnessed a lower level of adoption of big data and AI-based solutions for wealth management. Fintech has yet to mark its presence in the Takaful industry as compared to the high degree adoption in the Islamic banking industry. Therefore, we have conducted this study to explore the possible application of Fintech in Islamic finance. We provide a systematic review of related literature to explore challenges faced by Islamic Fintech and contribute by highlighting research agenda that could improve the integration of Fintech and Islamic finance.
II. Literature Review
Fintech has proven to be a beneficial innovation for the financial service industry and has improved the level of financial inclusion by reaching to a diverse group of customers. While the concept of Fintech is new, it has already made its mark in the Islamic finance industry. The development of Islamic Fintech has paved the way for developing innovative Shari'ah compliant products for the Islamic consumers which could pave the way for a greater competitive edge for the Islamic finance sector. It is important to highlight that Islamic Fintech is different than the conventional Fintech due to the requirements of Shari'ah compliance. However, the emergence of Fintech solution has provided Islamic financial institutions (IFIs) with greater opportunities to improve their infrastructure and product offering (Jamil & Seman, 2019) . As such, research on the application of Fintech in the Islamic finance sector has increased in recent years (Abojeib & Habib, 2019; Jamil & Seman, 2019) . Baber (2019) has made a significant contribution by studying the contribution of Fintech and crowdfunding on customer retention among Islamic banks in Malaysia and the United Arab Emirates. Malaysia was selected for such analysis due to Malaysia receiving the highest score in the Islamic Finance Country Index. The United Arab Emirates was chosen for the comparative analysis as the country has the largest market share in Islamic finance. Results provided though the survey of 535 customers of selected Islamic banks indicate that Fintech based services do not contribute toward improving customer retention among Islamic banks. However, crowdfunding based services have a positive impact on customer retention for Islamic banks operating in Malaysia and the UAE. These findings contradict with the findings of Aisyah (2018) who report that Islamic Fintech can improve financial dealings, service offerings and convenience leading to higher customer loyalty for Indonesian banks.
As mentioned earlier. Shari'ah compliance takes a center stage in the possible integration of fintech with Islamic finance. Islamic Fintech firms have made a good attempt to ensure that their business models are compliant with Shari'ah requirements by adhering to universally applicable Shari'ah standards and going through a regulatory audit. However, Shari'ah compliance has remained a wide research area for Islamic Fintech. , for example, explored the Shari'ah compliant business models of crowdfunding and Fintech firms and conclude that Shari'ah compliant crowdfunding invests in halal products, shares the risk of investment and does to charge interest. Biancone & Radwan (2019) further emphasized the importance of the prohibition of interest for the acceptance of Fintech based business models as Shari'ah compliant. Fintech also allows IFIs to become more transparent by creating a direct link between the customer and the investors from the very beginning of the project.
Past literature has focused primarily on the Shari'ah aspect of bitcoin, a popular cryptocurrency. The first view toward cryptocurrency is that it is not permissible in Islam. According to the Grand Mufti of Egypt, Shaykh Shawki Allam, bitcoin has been linked to illegal activities and have been used to invest in non-Shari'ah compliant purposes (Abu- . The fatwa provided by the Turkish Government states that the buy and sell of virtual currencies are not complying the requirements of Shari'ah as it is affected by the elements of speculation (excessive Gaharar).
The fatwa centre of Palestine is in line with the views of the Turkish government and have declared bitcoin and cryptocurrencies as haram (nonpermissible). The primary reason behind such a view can be attributed to the lack of monitoring and ability to trace the issuer of bitcoin which makes it untrustworthy and unreliable. Sheikh Imran (2017) views that intrinsic value should be considered while evaluating money and bitcoin does not pass the test of intrinsic value. Shaykh Haitam also commented that bitcoin and any other forms of cryptocurrencies should be prohibited as they are not backed by anything and also created out of nothing. (Abubakar et al., 2018) .
However, some scholars have an opposite view toward cryptocurrencies and rule bitcoin as a complaint to Shari'ah. Oziev and Yandiev (2018) , for example, do not find any evidence that makes bitcoin contradict to Shari'ah and indicate that high instability attached to the exchange rate of bitcoin acquired for saving purpose may have excessive risk (Gharar) and speculation (Maysir). Therefore, elimination of the volatility of bitcoin exchange rate can improve its Shari'ah compliance feature and it can be done by adjusting it with major currencies of the world. also believes that bitcoin complies with Shari'ah and recommends the application of blockchain-based solutions to reduce the allegation that bitcoins are being used for money-laundering and other forms of illegal activities. Kahf (2015) concludes bitcoin like any other currency within its community and thus the exchange of bitcoin with their currencies should be subject to similar conditions of currency exchange. Such condition can include but are not limited to the location of exchange and prohibition of speculation related to such exchange.
III. Methodology
Fintech is a recent innovation and limited literary evidence exist on its integration in the Islamic finance industry. Therefore, we have made an attempt to conduct a systematic review of the possible application of Fintech solution toward improving the attractiveness and Shari'ah compliance of products offered by the Islamic finance industry. We have used the literature review process proposed by Stechemesser and Guenther (2012) . There are three stages in the literature review process applied by Stechemesser and Guenther (2012) .
The first stage includes establishing the research objective and collection of papers from databases. This stage allows us to identify relevant literature focusing on Islamic Fintech. We have included both theoretical and conceptual papers in our literature review process. The primary objective of this research is the identification of a research agenda to explore possible ways of integration of Fintech based solution in the Islamic finance industry. Therefore, we have used several keywords in our database which include "Fintech", "Bitcoin", "Blockchain", "Islamic Finance", "Shari'ah". We have used Elsevier, Emerald, Scopus, Springer and Google Scholar databases for the literature search process. The initial search resulted in the collection of 58 paper.
In the second stage, we have established screening criteria to identify relevant papers for the content analysis process. We have considered the limited supply to the relevant publication of journal articles on Fintech and Islamic finance, and thus, included journal articles, books, reports published by governmental and professional bodies, books, book chapters and conference proceedings. Following the findings of Morrison et al. (2012) , we have restricted our study to papers published in English. Both empirical and conceptual articles are included in the review process. Finally, 20 documents were found relevant and are used in the literature review process.
In the final stage, we have applied a review protocol proposed by Krippendorff (2013) to analyze the suitability of the selected documents for the content analysis. Documents published before 2013 are not selected for the content analysis process. We have also reviewed the citation score of all documents to improve the reliability of findings presented through the literature review process. Application of these inclusion and exclusion criteria have resulted in the selection of 16 documents that meet all requirements established by the review protocol. Brief description of the documents is provided in Table 1 . 
Article A qualitative research framework is adopted to explore the compatibility of the blockchain monitoring process for the Islamic banking industry. 9
Muedini ( (2018) According to the Dubai Islamic Economy Development Centre (2018), a total number of Islamic Fintech startups delivering customer-facing financing solutions globally are 93 as of 2018. Figure 1 provides the geographic distribution of Islamic Fintech startups and Indonesia secure the top spot with 33 per cent of the Islamic Fintech startups. However, the number of global Fintech firms has increased to 7,500 with a value of USD 58 billion in 2018. Islamic Fintech has substantial room for growth and concentrated efforts are required from government entities and financial investors toward reducing the gaps in Islamic Fintech ecosystem.
We provide the list of popular Islamic Fintech startups in Table 2 . It is evident that Islamic fintech firms have evolved and has been providing services in a wide variety of areas. Indonesia based Invesporperti and Singapore based Ethics has become popular by providing Shari'ah compliant crowdfunding platform for property investment. Kaptal Bost, on the other hand, focuses on financial inclusion of SMEs and provide a crowdfunding platform that follows Shari'ah standards. Malaysia has become a leader in Islamic Fintech development and we provide more detail in the later segment of the paper.
In Table 2 , we highlight two Islamic Fintech firm providing a wide variety of Fintech services for a wide group of stakeholders. 
Islamic Fintech in the Banking Industry
Islamic banking products suffer from high prices as compared to their conventional counterparts (Todorof, 2018) which are attributed to their inability to reduce the rate of non-performing loan (Beik & Arsyianti, 2008) and tendency to maintain a higher portion of the equity in the debt-equity ratio (Iqbal, 2012) . In such a situation, Islamic banks can improve their product offerings by incorporating Fintech-based solutions. It is expected that the integration of Fintech-based solutions could enhance the Shari'ah compliant feature of Islamic banking products and make it cheaper. As such, Islamic banking products will receive much-required attention from the Western Fintech industry. Recent Fintech platforms using Blockchain technology and backed by gold are found to be Shari'ah-compliant according to the Accounting and Auditing Organization for Islamic Financial Institutions (AAOIFI). Therefore, one of the agenda for future research could focus on the identification of various instruments that could be applied to the Islamic finance industry.
There has been a growing consensus among researchers that consumer awareness regarding various types of Fintech based services offered by IFIs has increased in recent years. Saad and Fisol (2019) explore the willingness of potential customers to use Fintech services offered by IFIs using a qualitative research design and conclude that awareness theory is suitable to explain the behaviour toward Fintech based services offered by IFIs. The theory of reasoned action (Ibrahim, Fisol, & Haji-Othman, 2017 ) and the theory of planned behaviour (Khan & Ismail, 2011) has also been adopted to explain the attitude toward Fintech based services among various stakeholder groups.
The emergence of Fintech and increase of customer awareness toward Fintech based services could create new challenges for IFIs. Irfan and Ahmed (2019) indicate that Fintech can become an alternative of IFIs by creating a non-bank intermediary platform. Currently, crowdfunding based platforms are working on such principled by collaborating with IFIs. However, the growth of crowdfunding platform in providing financial access to various groups of consumers regarded as risky by traditional banking channel might create more opportunities for these platforms to serve as an alternative to the banking channel. We should remember that structural constraints and high-margin investment banking services have paved the way for the development of Fintech industry. Fintech platform operating within the boundaries of Shari'ah does not come with the shareholder and regulatory constraints associated with a traditional bank, conventional or Islamic, and thus can be more niche in their offering.
Islamic Fintech Development in Malaysia
Malaysia has made significant development in the Fintech sector. As of 2019, the country has witnessed the development of 198 Fintech firms, providing services in a wide variety of sectors including electronic payment gateways, blockchain and cryptocurrencies, crowdfunding, online peer-to-peer lending platforms and artificial intelligence. There have been significant improvements in the Islamic Fintech largely contributed by the growth of the Islamic finance sector. We introduce six Islamic Fintech firms operating in Malaysia in Table 3 .
Ethics Kapital is one of the earlier crowdfunding platforms that comply with Shari'ah standards. The crowdfunding platform has an operation in fifty-nine countries and focuses primarily on financing housing projects as a means to combat poverty-stricken demographics in Indonesia and Malaysia. The management team of Ethis is divided into founders, advisors, global partners and team. The business model, structure, process and documentation have been reviewed by scholars of FSAC Shari'ah Committee and the panel find their structure and mechanism follows the requirements of Mudarabah structure. The undergoing projects are also found to be Shari'ah compliant. Ethis has made a significant contribution to sustainable development as a participant of the United National Global Compact (EthicsCrowd, 2019).
As-Sidq serves as an online financing platform. Products offered by As-Sidq include personal financing and credit cards which are free from elements prohibited in Shari'ah, i.e. interest (riba), uncertainty (gharar), gambling (gharar) or immoral practices (zulm). The platform has disbursed over 37 billion ringgit worth of Shari'ah compliant financing among 400,000 As-Sidq As-Sidq provides a fundraising platform which is approved by twenty financial institutions in Malaysia. 3
Finterra Finterra provides cloud-based financial services. 4
Global Sadaqah Donation-based crowdfunding platform. 5
Payhalal Payment gateway which follows Shari'ah standards. 6
Wakaful Digital financial services following waqf principles. Source: Fintech Malaysia applicants through the participation of more than fifty Islamic financial institutions (As-Sidq, 2020). Unlike As-Sidq, Finterra operates using blockchain technology to provide cloud-based financial services and has operations in India, Hong Kong, Malaysia, Singapore and the United Arab Emirates. Services offered by FInterra include blockchain consulting, token development, software and blockchain development. FInterra has grown rapidly since its establishment in 2017, the platform has over 700,000 members to their digital wallet and made 1 billion tokens available which can be traded by the public.
Global Sadaqah provides a donation-based crowdfunding platform which allows members to conduct charitable deeds and provide Sadaqah, Zakat and Waqf to credible partners. The crowdfunding platform complies with Islamic Digital Economy (IDE) standards which ensure Shari'ah compliance of their business operations. PayHalal, a platform under Souqa Fintech Sdn Bhd, also provides similar services. Finally, Waqaful operated on the basis on waqf principles and provides a one-stop digital solution which can be used by individuals, businesses and specific communities. The platform is contributing to sustainable development by ensuring well-being among community members and is working toward reducing inequalities by utilizing blockchain technologies. Gold Gold historically has a low correlation with stocks and bonds and has the potential for long-term capital appreciation. It can also act as an inflation hedge.
Islamic Fintech case studies
34 per cent increase in 2019 compared to 2010.
Source: Wahed Invest (2019) stock, Sukuk and gold. Brief description of each portfolio is provided in Table  4 .
The portfolios are further divided into six categories including very conservative moderate, moderately aggressive, aggressive and very aggressive. WahedInvest has allocated 97.50 per cent of its very conservative investment in Sukuk (Wahed Invest, 2019) . The preferred securities selected for investment is the Franklin Global Sukuk Fund. The Franklin Global Sukuk Fund has an aim to maximize investment return by investing in either fixed or floating securities that are compliant with Shari'ah requirements (Franklin Templeton, 2019) . However, 87.50 per cent of the very aggressive investment is allocated to global stocks, considering their growth potential as presented in Table 4 . The preferred securities for global stocks are iShares MSCI World Islamic UCITS ETF.
Case 2: Real Estate Islamic Crowdfunding EthicsCrowd, an Indonesia based crowdfunding platform, offers propertybased Islamic crowdfunding. The FSA Shari'ah committee has pronounced that the structure and mechanisms adopted by EthicsCrowd comply with Shari'ah requirements. However, the use of properties to invest crowdfund is identified as a factual matter and the Shari'ah committee advice to determine the Shari'ah compliance status on a case by case basis. The Mudharabah funding arrangement adopted by EthicsCrowd is also found to be Shari'ah compliant. As of 2019, the Islamic crowdfunding platform has involved 27,092 investors to transform the community by building affordable houses and allowing a poor segment of the community to fight against poverty. The value of Islamic crowdfunding investment has grown to USD 7,200,696 which covers 65 countries around the world.
This crowdfunding platform also utilizes Istisna and Murabahah structure for crowdfunding investment. The Istisna structure begins with the appointment of the crowdfunding agent by the project developer. In the second step, the investor appoints an agent to exercise an Istisna contract with developed undertaking a housing project. After securing necessary legal permission to continue with the project, the investor transfers the investment t the agent. The agent, after receiving the fund from the investor, is responsible to make payment to the project developer according to the attunements specified in the contract. The Istisna contract is concluded upon completion of the completion of construction and disbursement of remaining sales price to the developer by the agent.
In the case of the Murabahah contract, the agent is responsible to appoint the developer of the housing project. The developer is responsible identify potential buyers to sell housing units upon completion. Bank Indonesia and Bank BTN Syariah play a major role as the developer is required to follow their requirement while completing the sale of the units. Proceed from the sale are shared between the agent and the developer. Upon receipt of the sales proceeds, the agent transfers to the investor according to the agreed profit sharing ratio.
V. Islamic Fintech -Challenges and Research Agenda
The financial sector has received the necessary boost with the introduction of Fintech, which is a combination of financial technology and services offered by financial institutions. Fintech firm, in general, is posing challenges to the conventional financial institutions by offering innovative services to a wide variety of consumers. Recent Fintech innovations have disrupted ordinary ways of banking and finance. Islamic financial institutions (IFIs) are also facing challenges from Fintech start-ups. Blockchain technology has introduced alternative currencies which are complicating the operations of traditional financial institutions.
The Islamic finance industry can benefit significantly by incorporating blockchain and other Fintech based technologies with their product offering. However, such integration of Fintech with Islamic finance industry would require improved monitoring to maintain the complex relationship between agents and key stakeholders. Absence of such monitoring would give rise to trust issues which is evident with all new technologies. Fintech based solution providers are faced with the challenge of increased scrutiny from various governmental bodies. This is one of the major challenges and both Fintech solution providers and regulator have to work on a common solution to allow the efficient application of such innovation in the Islamic finance industry. Another challenge affecting the integration of Fintech with Islamic finance is the lack of understanding among stakeholders which can be attributed to the abstract nature of Fintech based technologies. Underdevelopment of the ecosystem of several Fintech infrastructures is limiting a comprehensive understanding of its capabilities and also affecting its market progression.
In addition, Fintech based solutions are affected by security and privacy issues. Finally, the major challenge toward successful integration of Fintech in Islamic Finance is the view of several Shari'ah scholars that Fintech innovation such as bitcoin and other cryptocurrencies are non-complying with Shari'ah. Therefore, the successful integration of Fintech technologies in the Islamic finance industry would require developing a set of standards that can ensure Shari'ah compliance nature of the products offered. Future research can focus on developing the areas to be covered while setting those standards and unveiling effective ways to monitor Fintech transactions to enhance stakeholder trust. In addition, it is important to explore the possible application of Fintech in Islamic finance that can improve the competitiveness of Islamic finance products as compared to products offered by the conventional financial industry.
We should also acknowledge that the growth of Islamic Fintech based startups creates pressure on the market share in the global Islamic economic industry. Islamic Fintech firms, with their niche offerings, are able to provide services which are appealing to untapped segments of Muslim societies where IFIs have yet to reach due to their operational and regulatory restrictions. Islamic Fintech firms have allowed access with a click of the button and Islamic crowdfunding platforms are serving as a meeting place where investors can directly contact their debtors and monitor the progress of the project from the beginning. Thus, Islamic Fintech firms have increased the need for transparency and accountability among IFIs.
However, Islamic Fintech firms are facing challenges with regards to reporting and Shari'ah compliance. While several Islamic fintech firms have managed to ensure satisfactory level of Shari'ah compliance by adhering to globally accepted Shari'ah standards prescribed by regulatory bodies such as Accounting and Auditing Organization for Islamic Financial Institutions (AAOIFI) and Islamic Financial Services Board (IFSB), majority of the Islamic Fintech firms have yet to meet such standards. In addition, Islamic Fintech firms are not following any uniform reporting standards which often evaluation of their performance and efficiency difficult for shareholders. In addition, Islamic Fintech start-up firms might need to review their internal and external governance mechanisms to ensure the long-term sustainability of their operations.
VI. Conclusion
Islamic Fintech has the potential to disrupt all aspects of the industry. It has the potential to mirror the growth of the global Fintech ecosystem and improve the Shari'ah compliant nature of business and consumer financing. The growth of Islamic Fintech is driven by government initiatives, startups and customers, creating an efficient value chain. Government efforts can play a vital role in the development of Islamic Fintech ecosystem and recent initiative by organizations such as Dubai International Finance Center (UAE), Malaysia Digital Economy Cooperation (Malaysia), Bahrain Fintech Bay (Bahrain) and Financial Services Authority (Indonesia) is ensuring a promising future for the industry. Moreover, there is a demand for digital technologybased product offering among Muslim consumers which is expected to rise in the coming future. In such a situation, Islamic Fintech has a lot of potentials to ensure Shari'ah compliant products are available for the global market which can improve the competitiveness of the industry and its product offerings. Growth of the Islamic fintech, however, will require the development of appropriate Shari'ah standards by relevant regulatory bodies. In addition, reporting and governance standards applicable to Islamic fintech can improve the operational efficiency and transparency of Islamic fintech firms. Central banks of several jurisdictions, for example, the Central Bank of Bahrain, Bank Indonesia and Bank Negara Malaysia have taken steps to develop necessary standards to ensure effective monitoring of Islamic fintech firms. We have made an attempt to provide necessary direction to the regulators and academicians by addressing major challenges in the development of Islamic fintech from a global perspective. Findings provided by this study is expected to shed new light in this relatively new field of research.
